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Abstract 
The aim of this paper is to present the meaning of freight in a national and urban transport system. In the first part of this study 
there were shown issues and problems connected with coordinating the passenger traffic and loads in cities. Next, we personalized 
the data on the volume of transportation operations performed in road freight in European Union. There was also presented the 
influence of freight on the environment. An important element of this study is presenting the estimate for the years 2014-2020. 
This estimate covers forecasting the volume of transportation operations and greenhouse gas emissions due to transportation. The 
study ends with an analysis showing the strength and direction of the dependence between the volume of road transportation and 
emission of dangerous substances to the atmosphere in the European Union 
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1. Freight in cities 
Lately there has been noted a tendency of growing interest in the topic of urban logistics. As put forward 
by E. Taniguchi and T. Yamada, the term of urban logistics includes general optimization processes in transport. Such 
processes set directions for operations of transport companies operating in urban areas (Taniguchi, Yamada, 1999). E. 
Gołembska also underlines that the area of urban logistics does not cover only delivery, export and transit processes. 
An important element of urban logistics concerns also the passenger traffic. It is connected both with individual 
passenger traffic and collective transportation. (E. Gołembska, 2001). The realization of freight and passenger 
transport in the cities has led to a conflict. It is due to the existence of competition between the passenger and freight 
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carriers connected with access to transportation infrastructure. B. Rzeczyński claims that urban logistics contributes 
to resolving these conflicts, especially in central areas of cities (B. Rzeczyński, 2004). To sum up, it might be stated 
that urban logistics sets directions of operations connected with management of passenger and goods traffic in cities. 
As highlighted by J. Szołtysek, management of transport aims at meeting the transportation needs of citizens. 
However, he also points out that realization of transportation processes should be performed in harmony with natural 
environment (Szołtysek, 2009). The environmental aspect, as well as provision of safety of road traffic, were also 
highlighted in studies published by European Commission (Miłaszewicz, Ostapowicz, 2011). The European Union 
recommends directions of development of transport that is in accordance with conditions of balanced development. 
At the same time, it also points to the need of integration of regional, national and European transport. These measures 
are to contribute to facilitation of urban logistics system. As a result, it will lead to improving the quality of life of 
urban populations.  
Taking into account the above deliberations and the topic of the study, it is important to focus on the issues 
connected with freight transport management in the cities. It is necessary to show the negative influence of realization 
of transport operations on functioning of logistics systems. The concentration of citizens on urban areas has led to 
growth in demand for consumer goods. It contributed to the increase in volume of freight in the cities. Apart from the 
growth of consumerism, the increase in the number of deliveries of goods in the city is also influenced by concentration 
of service and trading companies in this area (Puta-Zaremba, 2015). The increase in freight, on the other hand, 
determines the decrease in the capacity of roads, used not only by transport companies, but also people using public 
transportation means, or their own means of transport. This situation contributes to occurrence of road congestion. In 
literature this phenomenon has been called transport congestion. As pointed out by P. Wappa and K. Halicka, transport 
congestion "concerns mostly public goods and is connected with movement of vehicles in the city area" (Wappa, 
Halicka, 2011). The intensification of occurrence of the transport congestion phenomenon is especially noted in areas 
that are highly urbanized.  
According to W. Starowicz, transport congestion contributes to generating significant costs. Among them there are 
social, transport and ecological costs (Starowicz, 2010). The social costs are a result of the necessity of eliminating 
unfavorable changes connected with environmental pollution caused by transportation, such as costs of medical 
treatment. It has been proven that emission of dangerous substances to the atmosphere by transportation contributes 
to the increase in the number of civilization diseases. These include, among others, respiratory, cardiovascular and 
diseases and cancer (Badyla, 2010). It causes that in crowded cities the overall assessment of quality of life is 
drastically dropping. This, in turn, contributes to arising of problems of financial nature. These areas are becoming 
less attractive for investors. The realization of freight also influences the state of the infrastructure. The increase in the 
number of transports leads to gradual destruction of urban transport infrastructure. Generation of transport costs is 
directly connected with elimination of these changes. Freight has also become one of the sources of pollution of natural 
environment. Elimination of unfavorable environmental changes contributes to generating of considerable ecological 
costs. 
2. Freight in European Union 
Inland freight in European Union is realized mainly by means of road, railway and water inland transport. For many 
years the road transport has been a dominant means of transport in freight. In 2013 the proportion of this type of 
transport in overall number of inland transports (tonne-kilometre) for 28 member countries has been 75,4% 
(EUROSTAT, code: tsdtr220). This proportion for inland railroad and water transport has been, respectively 17,8% 
and 6,7%. 
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Fig. 1. Modal split of freight transport in European Union in 2013 (% in total inland freight tonne-km) (EUROSTAT, code: tsdtr220). 
In 2013 the proportion of road transport in inland transports for 10 member countries was lower than European 
average. For 18 countries this proportion was higher (see fig. 2). Large proportion of road transport in freight can be 
observed in such countries as: Cyprus, Malta, Ireland and Spain. In case of the first two countries, freight is realized 
exclusively by means of road transport. The reason for existence of this phenomenon is lack of opportunity to use 
other branch of transport. 
 
Fig. 2. Deviation of proportion of road transport in freight in comparison to the European average proportion in 2013. 
The smallest proportion of road transport in freight can be observed in such countries as: Latvia, Austria 
and Estonia. In Latvia there is a significant proportion of railway transport in freight.  In 2013 this proportion reached 
60,4 % and was higher than the European average by 42,6%. Similarly, in case of other, previously listed, member 
countries there is also a large proportion of railway transport. In Austria the contribution of railway transport in case 
of freight amounted in 2013 to 42,1%, and, in Estonia, to 44,1%. 
The dominant role of road transport is reflected in statistics presenting the volume of realized transportation 
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operations. The changes in the volume of transports are determined by many factors. According to the authors, the most 
important factor is the market situation. In European Union there can be observed significant drop in the transport 
operations in 2009. This situation was undoubtedly the result of worldwide economic crisis. Subsequent years brought 
improvement of conditions on the freight service market. The exception is year 2012. Then the transportation 
operations performed by transport companies in European Union were lower than in 2009. There might, however, be 
noticed increase in transport operations between year 2013 and 2014 (see fig. 3). 
 
Fig. 3. Goods transport by road in EU in years 2006-2014 (milion tonne-kilometre) (EUROSTAT, code: ttr00005). 
In the following years we may expect a decrease in the performed transport operations in European Union. Data 
from years 2006-2014 was used to estimate the volume of transport operations (see fig. 3). In this case there has been 
used the method of trend extrapolation. The results are presented in table 1. 
Table 1. The estimate of volume of performed transport work by means of road transport in European Union in years  
2015-2020. (EUROSTAT, code: ttr00005). 
Year 
Transport operations  
(milion tonne-kilometre) 
Dynamics of change  
(100=previous year) 
2015 1 645 279 - 
2016 1 620 513 98,49 
2017 1 595 747 98,47 
2018 1 570 980 98,45 
2019 1 546 214 98,42 
2020 1 521 447 98,40 
 
According to the estimate, the volume of transport operations in freight will be successively decreasing. In year 
2015, in comparison to the previous year, the decrease will amount to 70 579 million tonne-kilometre. Finally in 2020 
the tested value will amount to 1 521 447 million tonne-kilometres and will be lower than the value of the estimated, 
for the year 2019, 24 767 million tonne-kilometre. However, in comparison to year 2014 this drop will amount to 
194 411 million tonne-kilometres. 
The decrease in the volume of freight may become one of the factors restricting the negative influence of transport 
on economy, society and natural environment. Therefore, in the next stage of the study there will be presented data 
showing the influence of transport on natural environment in European Union. 
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3.  The realization of transport processes and air pollution in European Union 
As a result of realization of transport processes, the atmosphere accumulates hazardous substances. One of the 
sources of emission of these substances is road transport. Basing on regulations set out in Kyoto there have been 
detailed three gases, important in the context of realization of transport processes. Among them are: carbon dioxide, 
methane and nitrous oxide. Every year Eurostat publishes data on emission of chosen substances to the atmosphere 
(see fig. 4). This emission will be determined in million ton equivalent of carbon dioxide (CO2). 
 
 
Fig. 4. Emission of greenhouse gases in transport between years 1990 and 2013 (EUROSTAT, code: tsdtr410). 
Between years 1990 and 2008 there was notes a gradual emission of greenhouse gases to the atmosphere (see fig. 4). 
In the following years there was, however, noted a decreasing trend of emission. It may be due to policy realized by 
European Union. These actions focus mainly on restricting of negative influence of transport on the environment. In 
2013, in comparison to the previous year, the emission of hazardous substances in transport decreased by 5,55862 
million tons of carbon dioxide equivalent. In light of years 2008 and 2010 this decrease amounted to, respectively, 
82,2406 and 51,97379. It is, however, to be noted that, despite of the drop in emission, it is still on high level. The 
level of emission in 2013 in comparison to 1990 was higher by 101,59322 million tons of CO2 equivalent. It is due to 
the increase in the number of means of transport in the whole European Union. 
Taking into consideration the environmental aspect, it would be advised to investigate the dependency between two 
variables. One of them is the volume of the performed transportation operations in road transport in European Union. 
The second variable is the emission of dangerous substances in transport. The scope of the data covers years 2006-
2013 (see fig. 5). 
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Fig. 5. Correlation between the volume of transport operations and emission of greenhouse gases in European Union in years 2006-2013. 
Basing on the obtained results, there has been determined Pearson correlation coefficient. It was determined 
at a value of 0,864274443. This means that relation between the determined variables is strong. The positive value 
of the correlation coefficient informs about the direction of relation between the variables. With the growth in the 
value of transport operations increases the emission of greenhouse gases into the atmosphere. Analogically, the drop 
in the value of transport operations contributes to decreasing the value of the other variable. 
On the basis of the above presented analysis of correlation it may be concluded that the emission of dangerous 
substances to the atmosphere should be decreasing within the next years. This forecast has been made, similarly to the 
case of forecasting the volume of performed transport operations, using the method of trend extrapolation. The basis 
of the forecast were statistics connected with emission of harmful substances to the atmosphere by transport in years 
2006-2013 in European Union. The results are presented in table 2. 
Table 2. Prognosis of the volume of greenhouse gas emission in European Union in years 2015-2020. 
Years 
Greenhouse gas emissions  
from transport  
[million tonnes of CO2 equivalent] 
2014 874 
2015 859 
2016 844 
2017 829 
2018 814 
2019 799 
2020 784 
 
According to the forecast, with the passage of time, the emission of greenhouse gases to the atmosphere will 
be gradually decreasing. In 2016, it will amount to 844 million tons of CO2 equivalent, and in 2020 the value will be 
784. It will be lower than the one for year 2013, even by 103 million tons of CO2 equivalent. This forecast is very 
optimistic. Therefore, it is necessary to aspire to optimization of transport of both passengers and goods. The European 
Union presents a range of regulations and incentives supporting the processes of efficient transport management. It is, 
however, crucial to recognize these opportunities and be able to use them skillfully. This task should be realized both 
by national, and regional and local authorities. 
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Summary 
Urban logistics aims at coordinating transport operations within a city area. It is due to the necessity of combining 
the demand for transport services with capacity of transport infrastructure. There can be distinguished two types 
of transport realized in cities. One of them is passenger transport. Its task is to provide public means of city transport 
in order to meet the demands of the citizens. The aim of freight is to deliver goods and materials. These loads meed 
the consumer demands of city users. They also allow for realization of production, trade and service processes. 
The increase in the meaning of road transport in carriage of passengers and movement of goods in cities contributes 
to the rise of many social, economic and ecological problems. The superior task of local and regional authorities is 
proper modeling of passenger and load transfer. On one hand, an important element of these actions is to introduce 
incentives promoting urban communication. At the same time, it is needed to aim at coordinating load deliveries within 
the city area. Introducing innovative technologies will undoubtedly contribute to realization of this plan. 
Basing on the performed analyses, there has been made a forecast of transfer of loads, realized by means of road 
transport for the years 2014-2020. It explicitly shows that the estimated volume of performed transport operations 
in European Union, in the realized period of time, will decrease. It constitutes a fundamental factor in the process 
of decreasing the occurrence of road congestion, both in cities and outside of them. The decrease in the volume 
of carriage realized by road transport will undoubtedly create ecological benefits. The existence of a significant 
correlation between the researched variables has been proven. On its basis it may be established that the decrease in the 
volume of transport operations contributes to decrease in dangerous substances emission to the atmosphere. Recently 
there has been noticed a drop in emission harmful substances, emitted to the atmosphere by means of transportation. 
As a result, the forecast for emission of greenhouse gases for the next few years is optimistic. According to it, this 
emission will successively be dropping together with the passage of time. 
The issues from the area of transport development management have become more important. It is due 
to the necessity of increasing perception of life quality. Making changes in transportation systems is due 
to the necessity of implementation of good habits in the scope of transport management. Poland, as a member state 
of European Union, also has to adjust to European requirements. By appropriate regulations and maintaining financial 
help, it creates directions of actions. Cooperation of the member states is an important aspect of European policy. 
It is based on transfer of knowledge and exchange of positive experiences. It enables developing universal methods of 
urban transportation system management. The task of the authorities is to take them into account in strategic 
transportation documents, adjusting them to the internal conditions and external factors in the city. 
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